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PROBLEM TO BE SOLVED: To provide an illumination device for illuminating 
1 an object with the light of an LED through a light transmissive plate that 
improves a brightness uniformity. 

SOLUTION- A light source rod (20) has a light receiving surface 23. located in 
the central portion of the distant side (21 ) opposite to a light transmissive plate. 
An LED (40) is mounted on the light receiving surface (23). with the remaining 
region of the distant side provided with a prism array (24). Each of the pnsms 
(25) constituting the prism array has a crest (26) and valley (27) which are 
arangod in narallel in the thickness direction. The light source rod has also a 
notch (28) formed in the near side adjacent to the light conductive plate 
opposite to the light receiving surface to reflect light rays toward the pnsm 
array A reflector (29) is arranged in the center of the cut, so as to prevent the 
light rays from being emitted directly from the cut without being reflected. 

Data supplied from the esp@cenet database - 12 



mn*mmff u p) az) i2t ^ ^Hf 1^ ^ ^ ^a) 



#M2001 -236811 
(P2001-236811A) 
(43)4»IB ¥lS13^8H3ia (2001.8.31) 



(sDintci.' msmn 

F 2 1 V 8/00 6 0 1 

G 0 2 B 6/00 3 3 1 

G0 2F 1/133S7 

HOIL 33/00 



FI 

F2 IV 



8/00 



6 0 IE 2H0 3 8 

6 0 ID 2H0 9 1 

331 5F041 
M 



G 0 2 B 6/00 
HOIL 33/00 
F2 lY 101:02 

m m^9oMii oL 7 s) s»Bice< 



(21)ffiS## 


<*B2000-52162(P2000-S2162) 


(71)IHKA 


390038885 










71^12^ 2 ^ 23 B (2000. 2. 23) 




«i«iII»«STP«i5StKill»"r654S» 














#?SE;iiiiM«ssi&«is«[SJii»>r654«% « 








































100077517 



















(54) [»i;|C!>«liil JHIQIIKt 

(57) 

-y h' ( 2 0 ) coRSatlSllSii ( 2 
1 ) O:g3:fir[6ico>t'*«l5^fc:{i^7t® (23) mm^ 

ilTV^T, S«:LED (4 0) AW^n-CfcO. 
#7-'JXA (25) ( 2 6 ) i:^ ( 2 7 ) (iSV^ 



1.0 



1^ 20 51 28 |C) 




27 22 55 56 54 



!(2) 001-23681 1 (P200 1-23JL8 



x'hi^^umzmwi-^^ 1 ® t . mmmx^^t 

Iii0g|5:«-13. S?tgi5A^'^> Ait IfMm 1 ffit^J^^ 
2 ffiOEIt#S€riS»t5:V ^gi54J-{i¥®tc: t T 3b I. . 

imm2] Rmmi^2m^f^imizmx^'^ 

xmK^^titz'p^^m^^tm^mmux'h 
:^:iti'mt-tmsm2^zimc^mB^m, 
imm] mmm^^ii'^MfKmi^ix^^hz 

t mmt-tms^ 3 [zumm^mm.. 

mo -J YmxwsLfz^^mmx'm^itm% 
Wizmxw&^mth a t m±th m.mtiim±^ 
mmftzz t imkti-msm3i,ztm<n'm^ 

imntm] %^i^^^-vi}^^^^ij\^^zm^i^& 

^^zb^mttmmnzimmmw.. 
iii««7 ] MmMmm^m^i^ 1 mot u x 

[ mm 8 ] ^immmi^±.^mm 1 m(^r u x 

5 

s. 

mi^m 10] LED li^teJSD -y H t Tieiss 

[ nm 11] LED li^tiSa 7 hrn^ IX iHiS 



a. 

mmx'h^^ t imLt-tm^^ 1 izim<ommm. 
a. 

^B^mmimmi)-hmmi-^^< -y ^ 7 h fflcT).^^^ 
ST'^i. z t ^mit 1 iz%m<7)mmms.. 

coco 1 3 

ixm^nmzmtm^muizmt . 

[00023 

i,yN'>y^7 9^ ha^BBi^a*>'i£:^t'j>i.. ^zx\ mt 

a5:<$ffl-ri>«^{4J#ii@«&7tisi: ixm^\ mm 
m(r>^htz^immLi-ftLxm^^^(owmt 

[000 3 3 L*^t=ic*^'<b, 

{i:^c#jai^'I.W. ^3^:?^^-^ (J^^TLEDtv^ 
5 ) ^3tiSn<y h'W'tiSLJtt<7)5r7feiifc I. t/tU^ -y 
¥ i)^h\iitz%immi.'S:ifLXm^^^WcoWmt 
rdiRm^miiZm'rXiiim-hyrjyhy^ hffl. hi 

v^{4, yN'-y:?5-^ hmmmm^im^tix\^i> mi 

(f. #BB^l l-184 386-^tc:^§<xfe7oyh 

[ u 0 u 4 i i—vj,i- J 'd.i'M'vizstm. V. »*> n i/w a^1/\i>- 

i: ^mmx'h -o X . mM'mm^mixamio h 
mmmmizammm^^iix ^ ^x . -y k 

<0K«*Kffl!HcgeiS$ii/t:LED*>^>aJt:3tj!go«y 

mn-^x m^mz^: uzmmmx-m.-^ i^x 
f'^m%w.<r)X^m^zm'i tv? 1. i a 12 $ ixr v ^i, . 
L*^ Lts:i}< (> . ^mmmi.zmyMmmfxum 
^b*>'^i^t'(4^< , mmmcommz}5\>^x{>. mm 
xumm(r>xmizmmiimi<^tixii'o. t 

fz. LEDt3ieMSil-CV^^. 
[00053 



!(3) 001-23681 1 (P2001-23JL8 



[0006] 

(ymwz%imm.<r)x^m^(^xMLx . mm. 

- H ( L E D ) S-jiBB^TTtjin «y VliZm 0 

(r)mwi}\^x'hh^^ij\^iizmwtiP^iMt . mm. 

^X'^^l5{^l'ZmWthm2mt^:^L, LEDti^tii 
n >y H 1 HtclSJtJtSJfeSPtMltO'r S i 0 izm^^ 
ii. 3tjSa-yKc^^lffiOg3ta5J'm^OMlStc5vHcT 

AT its 3feiSn <y K <?)|g 2 BcOBUtaiS 1 B 

lffil;:?g«Uv:rUXAT^^ izmxmin 

hmmmif. m2ffic^RSt#^ss^is^t^v^g?^{i 

^^titz^B^mxU. LED*<f6L^3tt43tiio-y K 
^S-C'Rit$il^c^lffi'^:7-'jXATl/-f 

[ 0 0 0 7 1 «t L<J4. RI*#S{±m2ffl^lgl®t: 

LED <7)%3t4"0{:i6l o T < ^ ix^^ cf'^^ffiSP S: W 

[0 0 08] if4L<J4, mU(7)'P^^mmzLEDi}> 

[00 09] iif*u<(i. LEDt-h^^umzm^^m 

^h\i. mUi. HlffiW'JXATU'^'cor'JX 
ABESt"-y^&LEDH)£v^^S|{ii:ia<, LEDlcS 

v^MJSjj^mcL-t'?. miffi<oruXArix'<<7)ru 
ijK mmz^mmm\^±m(r>mm^'^tit^ 

[ 0 0 1 0 ] LE Dtip^lgO -y H LTEi§1-|. - 

%m^-yVP^Mmtxmik-th:.th 
mzmmz^j:^, :^mmmim.\i. m^mm& 

n y h 9 hfflco.^BBSSt-fflv c: 1 1 , W.BB^7r:^ 



[00 11] 

mmmi.z':>\^xmm- h . ti tMzm i <nmmmiz^ 
^^xmmi . 0 1 A^'m 1 ^o^sfejgS'OH^Bflsissrm 

oyh^'f Y-ij^xw^h-kihcommm.x'h'^x . 
mmisoi:. mmL5 ocomms nzm^rxmia 

mz-fhtiMz^ ii«o^wtiat;^ci^i-« ^3t^5 0 

c7)A»fffi5 l«0ffi#^(6lS:ft^^riiiIhWV\ #316^5 0 

gi o^^hmtihXoizmwtil}\^^^lj\^tmoz 

tiz-th. 

[00121 mm. 1 0{i3t^n-y H 2 0 i: LED4 

0 Jb^'bmS . 3tJ®n «y F 2 0 tiSJf^*^ 1 • 4 5 J^S 

1. im^co. mm^j:. mm. pmma i^^v^i- 

)V^^^V]y-h) coXotcm^^X-m^^tiX^^X. R 

mmm 2 1 1 m^umm 2 2 sr^r-r s . mm.m 

S2 l<^:iS*[ta^4'JfeSi5^t-Jii'3t«5 0c7)AMffi5 

1 tiW=5rS3tM2 3 3!)^m$^^.TV^•C . ^^m2 3 1 
L E D 4 0 V-^l, L E D 4 0 <?)3tlia -y 
H 1 omM<^Mi^i}^^Mzi>ti^j:^^X d l,zmi!m. 
^tlX^-^l, LEDAOiimm. Bfes SSfflll 

[0013] mmmm 2 1 ^7)^7^® 2 3 w^i><7)M^ 

fcJi, rUXATl^^ 2 4ifim^^ilX\.^X. rUXA 
TM 2 4 S:fll^tl.#rU XA 2 5<7)^ 2 6 2 

(^J^STii, m2 6{4t})5l$ilTV^-C^7t«5 0cOA 
ltB5 l^^W5^¥ffigP2r#^■c:••V'>«.. -If. 5teMn y 

F 2 0c?)«3te«ll!Iffl2 2 3C0E*rffll^0{a§ 

Wi, =jUgt«]0^:v^yt:IHIg|52 8*«$iiTV^I>. 

[ 0 0 1 4 ] ^3^^ 5 0 tiTieiia •/ F 2 0 1 [5] t ck 0 'Sr 

mmmmxm&^tin o , #3^^^ 5 0 m^mm 
5 2C{ir 'jXATi' -f 5 3*w$iit:v^T, rux 

ATW 5 3^«)£-r5#rUXA54<?)«l&5 5 1§ 

^5 6{ii:v^ic¥ff(c:^:fri^t:®#"^"?>« 
[ 0 0 1 5 ] 02{iia 1 »^gg$r±:^*^'^^^v:±® 
0t'$>-^t, LED4 0*^^>aif>:3fe{49m5^Ep-C'S^1-i; 

^'Stigissriik-^-c. mmi2o<r>?jtimizm-h, t=3: 

LED4 0*^^>ai^cBi:3l5aga-yF2 0f7)33t^ 
ilH 2 2 tJ^lt^tl/^DflgP 2 ScOl^lfflt'fe^ ^:^F6]13R 

itt. -eci-cA^'bruxAr^'f 24<7)#r';XA2 5 
m tx . mm. 5 0 iz^<r)xm 5 1 ^^'oTJtt 1. 

X'iih. 

[00 16] :l:iX\ LED4 0i)'hliitz%ti^&^^ y 

V 2 omu2 8X'mitfi,zm.mm5 o<Dxm 



I I 

!(4) 



[0017] m3iim2<Dnmmm(2mii7ni-mx' 

%\V^ht>tt\^, dCOioC-r^-fct^iO. LED 4 

%Uxi </ H 2 Ocor U XATl^^ 2 4 $r?:IS^I.:^'J 

2 5 2 7 {i|3l 1 1 1 =5:*^' -c. . 
§27<0f-y^Pn SrLED4 0^=J£V^g:;^;#<. LE 
D 4 0 < U^Lm'^ 1 mmiBW:. 

0. LED4 0*»f>^VimJ^<?)JSE*^mt, 

[ 0 0 1 9 ] H 5 (i:^4 (7)^S£<7)j^®^:^Sr^-riit' 

-y K 2 Ocor 'J XAr 24$: ?rti^i-i)ru 
XA2 5O§2 7C0^$d„ SrLED4 Ol^jSv^^^t 
(ia< L, LED 4 ot;3Sv^M^t'{±^< t/::^*5^l 

[0020] |26Jill5<^^StcOJ^ltO!Wfm$:7ptilt' 
xi2 50m2 6{it:DSl$^lt*3f>-f. LED 

4 0 JigTtffl 2 3 V 1 <n%Wy 

[00223 08{i:IS7<7)^Jtec^J^®^=!t^*^'^0"^ 

LED40&2«^L. iPrj5t-CIH]gl52 8t>2ffl^tt 
tzmi'Wih. i<^J:ai=, LED4 0l:2«ift-r4 

E D 4 0 ^ 2'myrh ^ fcJi. ^ 1 5 cO^Mc^je® 
lI**fCi^«gt'J>l>. tf^^ LED4 0cO^S:*t^®l3 



001-23681 1 (P2001-23JL8 

[0023] 09tilS8<7)^J«^O]iP.<^^^^'i^'^0'^' 

c:ol^8i0llSic^M4s l^ic7)^SfeO)g.^t;:t5(tl.3l£ 
jga -y H 2 0 5 0 Sr-flsT'^J^L^c t^^T-J) 

S . :.<r>X 0 ^j:m^ttl Zti.zX^. mo y H 2 0 

IfiX'^h, 

[ 0 0 2 4 ] 0 1 0{i«F!lx.«f. ^ 1 t^^M}^®<^B3Bfl^ 

S^fflv^■C7ay^5-f h:6^T1SB^Ha*^ti 0 0<0 
A^/ij^/iH'CJ)!.. =5rt5. Ell. 2T{i^$=5:*^-^/i 

com oi^zTT^^tihXoiz. im^ y V20(o± 
mtTm^zii^ti^ti u 71/^^31, 32 mm 

ft. U7U^^31. 3 2{i»3K«5 0iOAStBI5 1t 
•ci LT V ^"C . ^Jio y H 2 0 (7)^7t«iiffl 2 2 S: Silt 

[0025] mm^z. n 1 1 iif^^ii^ ^ 1 <o^ifejgss 

0 0 CO^*® ^Sil*^ ^>!iBS-r § ^,BBi/Xr 

^\minm^w.\ 0 oio^fflitcie^^iitv^i.. 

[00263 

[5|BBi0^m3*l6B^t^=t'&^^^-fl^^'i^ ^«gA^<^aiSt 
W-Xhh-bK i(M>t. LEDSr^teiSn-yhHClROWtr 

j^js$ii-ci3 0. 3tiin-yh'{i. m^mx-m^m 

gi3t^i!|-C'ft^:^(6]t®ff-rS^2ffi}:Sr*L, LED 
\im.'0 -y b'om 1 fflC^H^S5feSI5t«I*]tl. i 3 1 
leift^ii. 3t?Sn >/ Ym 1 ®<7)g3ta5W?F^O'Stit-i: 

r'jxi.TL''f*^m$n. 7tjin>y H(oii2ffic7)Huie 

^jjfii^^ $ fit V , V.EDif% Ltz%^t%WXi ••/ K 
com 1 mc^^^m^^m^ -y KtcAO . m2Ba«0^ 

Stt, r'JXATW-fCRtfL/cBi:TffiSP*^'^^3t« 
ClSlA^o-caJlf-ri.. ^^IK*. .4^cOLED7!)>f>^t 

[M'^li^'SrgiBfl] 

[0 1 3 1^ 1 (7)|ISfeJg®^7)^)^$r^tif^0t-J)l. , 
[ H 2 3 H 1 <OllifiJg®«0 JiSH t'J> h . 
[033^2 'ptiffiS 



!(5) 001-236811 (P200 1-2 3JL8 



x'hh. 
x-h^. 
x'hi. 

[11 0 1 m 1 (ommmcom^wimm txm^ 



[HI n micommmmcr)ytmmmimmtxmrB^ 
^s$:7oyh7>f hij^x-mm'ti>m-^^-tmx' 

1 

2 0 - jteJia-y H 
24 ■rUXATU-f 
2 8-lHIgP 
2 9-JfctiJiragP 

4 0-LED {mey^:t-V) 

5 0-mm. 
ioO"?sa^^a 



mi] 



[112] 



1.0 



20^51 28 |0 




26 77 ^ 55 56 54 



27 21 




[03] 




28 29 



[US] 



[04] 




25 28 29 




cl4<cl3<clj<il, 28 29 



[06] 




28 29 



!(6) 001-23681 1 (P200 1-23JL8 




[|iajB]¥^l 2¥3^10B (20 00. 3. 1 
0) 

mmmn^] 0012 
miEm] mi 

[00 12]%mmM.l 0{±^i!fD-y h'2 0i:LED4 

of}-h^?> , ^jsn -y H 2 0 immmi}^ 1 . 4 snm 



1. 7^ ^<0. ^HB^. «S;c«f, PMMA (tK 'J.^f-;!/ 

m.mm2 1 i:^5e^ll!l®2 2^^f S^5KMffl 

t:¥ff=5rS^ffi2 3*^'m$tL-CV^T. ^3tffl2 3{CL 
ED4 0**ftig$ifCV>S*J. LED4 0c03ejiO7 H 
1 OfflSm^OffiJiTt^^^Hitzifi^v^J: 3l=R*f^!ia$ 



!(7) 001-236811 (P2001-2 3 JL8 



(51) Int. CI. 7 

// F2 1 Y 101:02 



F I 

G0 2F 1/1335 



530 



F^'-A(##) 2H038 AA55 BA06 CA68 

2H091 FA21X FA21Z FA23X FA23Z 
FA45X FA45Z FD06 FD12 
FD22 GA12 LAll LA18 
5F041 AA05 DA81 EE25 FFU 



Searching PAJ 



1/2 ^- 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001-23681 1 

(43)Date of publication of application : 31.08.2001 



(51)Int.CI. 



F21V 8/00 
G02B 6/00 
G02F 1/13357 
H01L 33/00 
// F21Y101:02 



(71)Applicant : FUJITSU KASEI KK 



(22)Date of filing : 



(21)Application number : 2000- 

052162 

23.02.2000 (72)Inventor : TANAKAAKIRA 

SHIOZAWA ISAO 
TEZUKA SADAO 
HIRANO MASAYA 
FURUKAWA SHINGO 



■JkcJ.&. 



(54) ILLUMINATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
illumination device for illuminating an object with 
the light of an LED through a light transmissive 
plate that improves a brightness uniformity. 
SOLUTION: A light source rod (20) has a light 
receiving surface 23, located in the central 
portion of the distant side (21) opposite to a 
light transmissive plate. An LED (40) is mounted 
on the light receiving surface (23), with the 
remaining region of the distant side provided 
with a prism array (24). Each of the prisms (25) 
constituting the prism array has a crest (26) and 
valley (27) which are arranged in parallel in the 
thickness direction. The light source rod has 
also a notch (28), formed in the near side 
adjacent to the light conductive plate opposite 

to the light receiving surface to reflect light rays toward the prism array. A 
reflector (29) is arranged in the center of the cut, so as to prevent the light rays 
from being emitted directly from the cut without being reflected. 
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CLAIMS 



[ClaimCs)] 

[Claim 1] Have the following, and light emitting diode is arranged so that the light sensing portion 
prepared in the 1st page of a light source rod may be countered The prism array extended in the 
thickness direction in which a longitudinal direction and an parallel ridgeline cross at right angles 
mutually is formed in fields other than the light sensing portion of the 1st page of a light source 
rod The portion which establishes the reflective means which may be reflected in the portion of 
the opposite side of the light sensing portion prepared in the 2nd-page aforementioned 1st page of 
a light source rod towards the prism array which formed in the 1st page the light which carried out 
incidence from a light sensing portion, and does not establish the reflective means of the 2nd page 
is a lighting system characterized by what is made the flat surface. It is the 1st page extended to 
the longitudinal direction whose light source rod it is the lighting system which carries out 
incidence of the light by which outgoing radiation was earned out from the light source from the 
plane of incidence of a light guide plate, and carries out outgoing radiation to the plane of incidence 
of a light guide plate towards an illuminated object fi-om a right-angled outgoing radiation side, and 
the light source attaches in a transparent light source rod the light emitting diode which emits light 
to punctiform, and is formed, and is the extension direction of the plane of incidence of a light 
guide plate in an anti-light guide plate side. The 2nd page extended to a longitudinal direction by 
the light guide plate side. 

[Claim 2] A reflective means is a lighting system according to claim 1 characterized by being the 
crevice which turns the 2nd page to the 1st page, scoops out. and changes. 

[Claim 3] A crevice is a lighting system according to claim 2 characterized by being the crevice of 
the abbreviation triangle which has the central tip section keenly scooped out toward the emission 
center of light emitting diode. 

[Claim 4] A crevice is a lighting system according to claim 3 characterized by having the smooth 
skirt breadth. 

[Claim 5] The lighting system according to claim 3 characterized by establishing a direct outgoing 
radiation prevention means to prevent that the light which carried out incidence carries out direct 
outgoing radiation to the central tip section of a crevice towards a light guide plate into a light 
source rod from light emitting diode, without reflecting with a reflective means. 

[Claim 6] The lighting system according to claim 1 characterized by having an improvement means 
in distance field brightness to suppress the brightness fall of a distance field distant fi^om a 
longitudinal direction from light emitting diode. 

[Claim 7] The improvement means in distance field brightness is a lighting system according to 
claim 6 characterized by the field near light emitting diode being coarser, and the more distant field 
fi-om light emitting diode making dense the prism arrangement pitch of the prism array of the 1st 
page, and changing. 

[Claim 8] The improvement means in distance field brightness is a lighting system according to 
claim 6 characterized by the field near light emitting diode being shallower, and the more distant 
field ft-om light emitting diode making deep the depth pitch of the valley of the prism of the prism 
array of the 1 st page, and changing. 



[Claim 9] The lighting system according to claim 6 characterized by the reflective means including 
the function of the improvement means in distance field brightness. 

[Claim 10] Light Emitting Diode is a lighting system according to claim 1 characterized by sticking 
to a light source rod and being arranged. 

[Claim 1 1] Light Emitting Diode is a lighting system according to claim 1 characterized by being 
estranged and arranged from the light source rod. 

[Claim 12] A light source rod and a light guide plate are a lighting system according to claim 1 
characterized by really being fabricated. 

[Claim 13] The lighting system according to claim 1 characterized by for an illuminated object being 
a liquid crystal display and being the lighting system for front lights which illuminates a liquid 
crystal display from a side front 

[Claim 14] The lighting system according to claim 1 characterized by for an illuminated object being 
a liquid crystal display and being the lighting system for back lights which illuminates a liquid crystal 
display from a background 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the lighting system which 
irradiates the light in which the light source which attaches and grows into a light source rod 
generates light emitting diode through a light guide plate at an illuminated object 

[0002] 

[Description of the Prior Art] Although the liquid crystal display is used for many products, since 
there is no selMuminescence capacity, the front light type lighting system which irradiates light 
from a screen side, or the back light type lighting system which irradiates light from an anti-screen 
side opposite to the screen is required for a liquid crystal display. The front light type which carries 
out outgoing radiation of the light which the cold cathode tube emitted, using a cold cathode tube 
as the light source when a liquid crystal display was used for comparatively big objects, such as the 
screen of a personal computer, towards the screen or the anti-screen of a liquid crystal display 
there through a light guide plate, or the back light type lighting system is used. 

[0003] However, since a cold cathode tube is too large when illuminating the liquid crystal display 
currently used for small objects, such as a cellular phone, the object for front lights which uses as 
the light source what attached light emitting diode (it is called Following Light Emitting Diode) to 
the light source rod, and carries out outgoing radiation of the light which came out of the light 
source rod towards the screen or the anti-screen of a liquid crystal display through a light guide 
plate, or the lighting system for back lights is used. For example, there is a lighting system for front 
lights indicated by JP.1 1 -1 84386.A. 

[0004] In such a lighting system, since Light Emitting Diode emits light to punctiform It is important 
to carry out incidence of the punctiform light emitted from this Light Emitting Diode to the plane of 
incidence of a light guide plate as equally as possible. In the lighting system of the aforementioned 
official report, the diffusion layer is formed in the light guide plate side of a light source rod. and 
after making the light which came out of Ught Emitting Diode arranged in the anti-light guide plate 
side of a light source rod. and reached the light guide plate side through the interior of a light 



source rod diffuse in a diffusion layer, incidence is made to be carried out by the plane of incidence 
of a light guide plate. However, just the diffusion layer prepared in the light guide plate side is not 
enough as an equation, also in the equipment of the aforementioned official report, in the example, 
the diffusion layer is prepared also in the plane of incidence of a light guide plate, and three Light 
Emitting Diodes are also used. 

[0005] 

[Problem(s) to be Solved by the Invention] this invention aims at improving the equation of the 
brightness of the lighting system which irradiates the light which Ught Emitting Diode emitted 
through a light guide plate at an illuminated object in view of the above-mentioned problem. 

[0006] 

[Means for Solving the Problem] According to this invention, it is the lighting system which oames 
out incidence of the light by which outgoing radiation was carried out from the light source from 
the plane of incidence of a light guide plate, and carries out outgoing radiation to the plane of 
incidence of a light guide plate towards an illuminated object fi-om a right-angled outgoing radiation 
side, the light source The light emitting diode (Ught Emitting Diode) which emits light to punctiform 
is attached in a transparent light source rod. and it is formed, a light source rod The 1st page 
extended to the longitudinal direction which is the extension direction of the plane of incidence of 
a light guide plate in an anti-light guide plate side. Have the 2nd page extended to a longitudinal 
direction by the light guide plate side, and Light Emitting Diode is arranged so that the light sensing 
portion prepared in the 1st page of a light source rod may be countered. The prism array extended 
in the thickness direction in which a longitudinal direction and an parallel ridgeline cross at nght 
angles mutually is formed in fields other than the light sensing portion of the 1 st page of a light 
source rod. The lighting system which has made the flat surface the portion which establishes the 
reflective means which may be reflected in the portion of the opposite side of the light sensing 
portion prepared in the 2nd-page aforementioned 1 st page of a light source rod towards the prism 
array which formed in the 1st page the light which earned out incidence from a light sensing 
portion, and does not establish the reflective means of the 2nd page is offered. Thus, in the 
constituted lighting system, outgoing radiation of the light which the light which Light Emitting 
Diode emitted went into the light source rod from the light sensing portion of the 1st page of a light 
source rod. reflected it toward the prism array of the 1st page reflected with the reflective means 
of the 2nd page, and was reflected by the prism array is carried out toward a light guide plate from 
the flat-surface section. 

[0007] It is still better, if a reflective means is made into the crevice which turns the 2nd page to 
the 1st page, scoops out. and changes, a crevice is more preferably made into the crevice of the 
abbreviation triangle which has the central tip section keenly scooped out toward the emission 
center of Ught Emitting Diode and it is made for a crevice to have a smooth skirt breadth 
preferably. 

[0008] A direct outgoing radiation prevention means to prevent that the light which carried out 
incidence carries out direct outgoing radiation to the central tip section of a crevice towards a light 
guide plate preferably into a light source rod from Ught Emitting Diode, without reflecting with a 
reflective means is established. 

[0009] It has an improvement means in distance field brightness to suppress the brightness fall of a 
distance field distant from a longitudinal direction from Ught Emitting Diode preferably, it For 
example although the field near Ught Emitting Diode is coarser, the field near Ught Emitting Diode 
is shallower, the more distant field from Ught Emitting Diode makes it dense or the depth pitch of 
the valley of the prism of the prism array of the 1 st page is realized [ the more distant field ft-om 
Ught Emitting Diode makes it deep or ] by things, the prism arrangement pitch of the pnsm array of 
the 1st page The function of the improvement means in distance field brightness can also be 
included in a reflective means. 



[0010] Light Emitting Diode can be stuck to a light source rod. can also be arranged, and from a 
light source rod, it can estrange and it can also be arranged, if a light source rod and a light guide 
plate are really fabricated, manufacture will be mai1<edly alike and will become easy An illuminated 
object is a liquid crystal display and the lighting system of this invention can also use using for the 
lighting system for front lights which illuminates a liquid crystal display from a side front for the 
lighting system for back lights which illuminates a liquid crystal display from a background. 

[0011] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. The 1st operation gestalt is explained first Drawing 1 is the perspective 
diagram in which having exaggerated the lighting system of the 1st operation gestalt roughly, and 
having shown it It is a lighting system for illuminating a liquid crystal display by the front light 
method illuminated from the screen side, and this lighting system consists of the light equipment 10 
which carries out outgoing radiation of the light towards the plane of incidence 51 of a light guide 
plate 50 and a light guide plate 50. In order to give the following explanation brief here, as written 
to the right of drawing in addition, the extension direction of the plane of incidence 51 of a light 
guide plate 50 is called longitudinal direction, the thickness direction of a light guide plate 50 will 
only be called thickness direction, and the direction extended so that a light guide plate 50 may 
separate from light equipment 10 will be called cross direction. 

[0012] Light equipment 10 consists of the light source rod 20 and Light Emitting Diode40. 
Transparently, the light source rod 20 is formed by resin like PMMA (polymethylmethacrylate) 
whose refractive index is 1.45 or about 1.77. and has the antiHight guide plate side 21 and the light 
guide plate side 22. Although the light-receiving side 23 parallel to the plane of incidence 51 of a 
light guide plate 50 is formed in a part for the center section of the length direction of the anti- 
light guide plate side 21 and Light Emitting Diode40 is attached to the light-receiving side 23, 
reflective processing of the fields other than the light source rod 10 side of Light Emitting Diode40 
is carried out so that light may not leak outside. In addition, as for Light Emitting Diode40. the thing 
of white and end-face luminescence is used. 

[0013] The prism array 24 is foniied in fields other than light-receiving side 23 of the anti-light 
guide plate side 21. and the ridgeline 26 and valley 27 of each prism 25 which constitute the prism 
array 24 are mutually extended in the thickness direction in parallel. With the gestalt of this 1 st 
operation, the ridgeline 26 is truncated and contains the flat-surface section parallel to the plane 
of incidence 51 of a light guide plate 50. On the other hand, the crevice 28 cut and lacked in the 
triangle is formed in the position of the opposite side of the light-receiving side 23 of the light 
guide plate side 22 of the light source rod 20. 

[0014] It is formed with the same transparent material as the light source rod 20. and gets down, 
the prism array 53 is formed in the field 52 by the side of the display object of a light guide plate 
50, and a light guide plate 50 extends mutually in parallel the ridgeline 55 and valley line 56 of each 
prism 54 which constitute the prism array 53 to a longitudinal direction. 

[001 5] Drawing 2 is the plan which looked at the lighting system of drawing 1 from the upper part, 
and the light which came out of Light Emitting Diode40 follows a path as shown by the dashed line 
arrow, and reaches the plane of incidence of a light guide plate 20. That is. it reflects in the various 
directions by the inside of the crevice 28 fomned in the light guide plate side 22 of the light source 
rod 20, and it reflects [ then, ] toward the inside of each prism 25 of the shell prism array 24, and 
outgoing radiation of the light which came out of Ught Emitting Diode40 is carried out from the 
light guide plate side 22. and it carries out incidence to a light guide plate 50 from the plane of 
incidence 51. 

[001 6] Here, a reflecting plate 29 is formed in the portion which can do the portion with which it 



shines strongly if the light which came out of Light Emitting Diode40 carries out outgoing radiation 
toward the plane of incidence 51 of the direct light guide plate 50, without reflecting in the crevice 
28 of the light source rod 20 and which is shown by the thick line of the center of a crevice 28 
there as a direct outgoing radiation prevention means. As a direct outgoing radiation prevention 
means, there is installation of others and paint processing or an optical-absorption object etc. [ 
reflecting plate ] Since the form of the 1 st operation is constituted as mentioned above and it acts, 
the light which carries out outgoing radiation from a light guide plate is equated. 

[0017] Drawing 3 is drawing showing the feature of the gestalt of the 2nd operation, and although 
the point which made the crevice 28 of the light source rod 20 from the triangle the configuration 
which extended the skirt smoothly differs from the gestalt of the 1st operation as the gestalt of the 
2nd operation is shown in this drawing, other portions do not change. By doing in this way, the 
brightness of a field distant from Light Emitting Diode40 can improve, and the equation of the 
whole brightness can be improved. 

[0018] As drawing 4 is drawing showing the feature of the form of the 3rd operation and the form 
of the 3rd operation is shown in this drawing, while the depth of a valley 27 makes the same the 
prism 25 which constitutes prism array 24 ** of the light source rod 20, it is the pitch pn of the 
valley 27 of a longitudinal direction. Although the point made so small that it is so large that it is 
close to Light Emitting Diode40 and is far from Light Emitting Diode40 differs from the form of the 
1 st operation, other portions do not By doing in this way. the brightness of a field distant from 
Light Emitting Diode40 can improve, and the equation of the whole brightness can be improved. 

[0019] It is the depth dn of the valley 27 of the prism 25 which constitutes prism array 24 ♦* of the 
light source rod 20 as drawing 5 is drawing showing the feature of the form of the 4th operation 
and the form of the 4th operation is shown in this drawing. In the field near Light Emitting Diode40, 
it is made shallow, and in a field distant from Light Emitting Diode40. although the point made deep 
differs from the form of the 1 st operation, other portions do not change. By doing in this way, the 
brightness of a field distant from Light Emitting Diode40 can improve, and the equation of the 
whole brightness can be improved. 

[0020] As the gestalt of the 5th operation is shown in this drawing, drawing 6 is drawing showing 
the feature of the gestalt of the 5th operation, and the ridgeline 26 of the prism 25 which 
constitutes prism array 24 ** of the light source rod 20 is not truncated, and although it differs 
from the gestalt of the 1 st operation in that it is not stuck in the light-receiving side 23. other 
portions do not change Light Emitting Diode40. 

[0021] Drawing 7 is drawing showing the feature of the gestalt of the 6th operation, and although it 
differs in making it a valley 27 have a flat surface to the gestalt of the 5th operation as the gestalt 
of the 6th operation is shown in this drawing, other portions do not change. 

[0022] Drawing 8 is drawing showing the feature of the gestalt of the 7th operation, and as the 
gestalt of the 7th operation is shown in this drawing, it differs in that the gestalt of this 7th 
operation arranged two Light Emitting Diodes40 to the gestalt of the 6th operation, and 
corresponded and two crevices 28 were formed. Thus, the equation of brightness improves by 
arranging two Light Emitting Diodes40. Thus, it is possible also to the gestalt of the 1 st - the 5th 
operation to form two Light Emitting Diode$40. Moreover, it is also possible to increase the number 
of Light Emitting Diodes40 further if needed. 

[0023] Drawing 9 is drawing showing the feature of the form of the 8th operation, and as the form 
of the 8th operation is shown in this drawing, the form of this 8th operation fabricates the light 
source rod 20 and light guide plate 50 in a form of the 1st operation by one. By considering as such 
composition, the light source rod 20 and a light guide plate 50 are formed separately, it is not 
necessary to arrange correctly in a ****** position, and manufacture becomes very easy in it. Of 



course, the form of the 1st - the 8th operation can also be fabricated to one in this way. 

[0024] Drawing 10 is drawing which looked at the whole lighting system which illuminates the 
screen of a liquid crystal display 100 from a side front by the front light method using the lighting 
system of the 1st operation form from width. In addition, although drawing 1 and 2 did not show, 
reflectors 31 and 32 were attached to the upper surface and the undersurface of the light source 
rod 20, respectively, reflectors 31 and 32 are attained to the plane of incidence 51 of a light guide 
plate 50, and it is made for the light which carried out outgoing radiation of the light guide plate 
side 22 of the light source rod 20 not to escape, as shown in this drawing 10 . 

[0025] Similarly, drawing 1 1 is drawing which looked at the whole lighting system which illuminates 
the screen of a liquid crystal display 100 from a background by the back light method using the 
lighting system of the 1st operation form from width, and the prism array of a light guide plate 50 is 
arranged in the opposite side of a liquid crystal display 100. 

[0026] 

[Effect of the Invention] Although it is the lighting system which the lighting system by this 
invention carries out incidence of the light by which outgoing radiation was carried out from the 
light source from the plane of incidence of a light guide plate, and carries out outgoing radiation to 
the plane of incidence of a light guide plate towards an illuminated object from a right-angled 
outgoing radiation side The light source attaches Light Emitting Diode in a light source rod, and is 
formed, a light source rod The 1 st page extended to the longitudinal direction which is the 
extension direction of the plane of incidence of a light guide plate in an anti-light guide plate side, 
Have the 2nd page extended to a longitudinal direction by the light guide plate side, and Light 
Emitting Diode is arranged so that the light sensing portion prepared in the 1st page of a light 
source rod may be countered The prism array extended in the thickness direction in which a 
longitudinal direction and an parallel ridgeline cross at right angles mutually is formed in fields other 
than the light sensing portion of the 1 st page of a light source rod. Into the portion of the opposite 
side of the light sensing portion prepared in the 2nd-page aforementioned 1 st page of a light 
source rod The reflective means which may be reflected towards the prism array which formed in 
the 1st page the light which carried out incidence from a light sensing portion is established. The 
flat surface of the portion which does not establish the reflective means of the 2nd page is carried 
out, and the light which Light Emitting Diode emitted goes into a light source rod from the light 
sensing portion of the 1st page of a light source rod. Outgoing radiation of the light which reflected 
toward the prism array of the 1 st page reflected with the reflective means of the 2nd page, and 
was reflected by the prism array is carried out toward a light guide plate from the flat-surface 
section. Consequently, outgoing radiation of the equal light can be carried out from a light guide 
plate, without being able to carry out incidence of the light emitted from punctiform Light Emitting 
Diode to a light guide plate equally efficiently, and making [ many ] the number of Light Emitting 
Diodes. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the composition of the 1st operation gestalt 
[Drawing 2] It is the plan of the 1 st operation gestalt 

[Drawing 3] It is the plan showing the structure of the light equipment of the 2nd operation gestalt. 
[Drawing 4] It is the plan showing the structure of the light equipment of the 3rd operation gestalt. 
[Drawing 5] It is the plan showing the structure of the light equipment of the 4th operation gestalt 
[Drawing 6] It is the plan showing the structure of the light equipment of the 5th operation gestalt 
[Drawing 7] It is the plan showing the structure of the light equipment of the 6th operation gestalt 
[Drawing 8] It is the plan showing the structure of the light equipment of the 7th operation gestalt 



[Drawing 9] It is the plan showing the staicture of the light equipment of the operation gestalt of 
the octavus. 

[Drawing 10] It is drawing showing signs that a liquid crystal display is illuminated by the front light 
method using the light equipment of the 1 st operation gestalt. 

[Drawing 1 1] It is drawing showing signs that a liquid crystal display is illuminated by the front light 

method using the light equipment of the 1 st operation gestalt 

[Description of Notations] 

10 — Light equipment 

20 — Light source rod 

24 — Prism array 

28 — Crevice 

29 — Diffusion-process section 

40 — Light Emitting Diode (light emitting diode) 

50 — Light guide plate 

100 — Liquid crystal display 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Translation done.] 



